Methods
It is well recognised that histamine acts as a mediator in the body under many conditions, and that histamine release is related to gastric acid secretion. There are various ways in which the actions of histamine could be influenced; by blockade of H1 receptors or H2 receptors,1 or by inhibition of histidine decarboxylase and reduction of tissue histamine content.2 Histamine is stored in mast cells from which it can be liberated, and this can be inhibited by sodium cromoglycate which stabilises mast cells and prevents mediator release.3 FPL 52694 is a monochromone-2-carboxylic acid, an analogue of sodium cromoglycate, which also stabilises mast cells and has been shown to be an inhibitor of gastric acid secretion in humans.4 5 The objective of the study reported here was to obtain evidence of a direct relationship between inhibition of pentagastrin stimulated gastric acid secretion, stabilisation of gastric mucosal mast cells, and histamine secretion.
committee. The study was carried out according to a double blind crossover design, subjects being allocated to a treatment order group according to a randomised coding system. The two treatments used were FPL 52694 formulated in hard gelatin capsules containing 250 mg of pure compound and matching placebo capsules containing lactose. Each treatment was taken as four capsules four times daily before food for three days, the last dose being taken four to six hours before experiment. These two treatment periods were separated by a period of 10 days.
PROCEDURES
On the first day of the study biopsies of gastric mucosa were taken from the fundus, corpus, and antrum. After a rest period of two hours, gastric acid secretion was measured using a nasogastric tube (Technicon 3000) before and during a two hour period after an intramuscular injection of pentagastrin (6 ,ug/kg). The correct position of the nasogastric tube was checked by radiography. The subject was then given the first test treatment to take for three days. On the fourth day the subject returned to the clinic and took the last treatment dose. Four to six hours later an intramuscular injection of pentagastrin was given (6 ,g/kg), and gastric acid secretion was measured as previously described. At the end of this time mucosal biopsies were taken from the fundus, corpus, and antrum of the stomach. After a rest period of 10 days these procedures were repeated, the subject taking the second test treatment.
All biopsies were taken under endoscopic control (Olympus CF II). Fractions of gastric secretion were not collected regularly at 15 minute intervals as is customary. When carried out at such frequent intervals the aspiration procedure may affect gastric tissue histamine concentrations, and also the activity of metabolising enzymes. Fifteen minute samples were therefore collected for measurement of acid secretion at the following times: 15-30 (-15) and 0-15 (0) minutes before pentagastrin administration, and at 0-15 (15), [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] ( The tissue histamine content in biopsy specimens was estimated by using a fluorimetric method.6 A fluorescent technique based upon the use of o-phthaldialdehyde (o-pd) was used to show histamine in mast cells in the gastric mucosa. 7 The treated section of the biopsy specimen was photographed. The same section was then stained with toluidine blue (tb), which non-specifically stains mast cell granules, and it was then photographed again.8 The same area (about 2-4 mm ) of the tissue section was taken in the two photographs. The o-pd and tb stained cells in this area were marked on a sheet of transparent paper, the cells were counted, and their number expressed as cells/mm2 of tissue section.8
A two-tailed test has been used for statistical analysis with a significance level of 5%. Statistical analyses have been carried out by comparing values obtained before and after treatment at each time point, using an analysis of variance with order group as a factor. Further analyses were carried out comparing the two treatments directly using an analysis of variance.
Standard errors (SE) of differences quoted in the
tables are derived from the residual error obtained from the analysis of variance, with 14 degrees of freedom.
Results

GASTRIC ACID SECRETION
The Figure shows the mean results of four experiments carried out. It can be seen that there was little difference between the response to pentagastrin stimulation before placebo and FPL 52694 treatments, and after placebo treatment, but the secretory response after FPL 52694 treatment was considerably reduced. Table 1 shows that there were significant differences in acid secretion measured before and after treatment with FPL 52694 but none with placebo treatment. A direct comparison of the effects of FPL 52694 and placebo on acid secretion is shown in Table 1 . In the first prepentagastrin control period (-15 min) there was a statistically significant difference between the placebo treated and FPL 52694 treated groups, but this was not repeated in the second prepentagastrin control period (0 min). At every subsequent time period the gastric acid content after treatment with FPL 52694 was significantly less than after placebo.
GASTRIC MUCOSAL BIOPSIES
Biopsies were taken at the beginning of the study before pentagastrin administration, and again at the end of each treatment period, two hours after an injection of pentagastrin. Results compare the effects of treatment with placebo and FPL 52694 on tissue histamine and mast cell count in biopsy tissue.
There were highly significant differences between values for tissue histamine recorded before and after treatment with placebo, whereas after treatment with FPL 52694 no such differences were found (Table 2) . A direct comparison of tissue histamine content in biopsies taken after treatment with placebo and FPL 52694 is shown in Table 2 . A pentagastrin stimulated highly significant reduction in tissue histamine was recorded after placebo treatment, compared with values recorded after FPL 52694. Table 3 shows pre-and post-treatment values for mean mast cell counts in the three areas of the stomach. When stained with o-pd there was a highly significant reduction in the mast cell count in fundus, corpus and antrum after placebo treatment. There was a very small but statistically significant reduction in the mast cell count in the fundus after treatment with FPL 52694, but no differences in samples from the corpus and antrum. After tb staining there was a significant reduction in mast cell count at all three n=16, values x (see Table 1 for SD).
Action of FPL 52694 on gastric acid secretion in the healthy human stomach 
Discussion
Pentagastrin is a well known stimulant of gastric acid secretion, and it has also been shown to cause a reduction of gastric mucosal histamine in patients duodenal ulcers.9 In the experiments described above, after placebo treatment pentagastrin stimulation resulted in a significant increase in gastric acid secretion, reduction in tissue histamine concentrations and reduction in the mast cell count, as indicated by the use of both o-pd and tb staining. It has previously been shown that there is a significant correlation between changes in the results obtained by using these histochemical procedures and the histamine content of the tissues under differing experimental conditions.8 In the experiments described here, after placebo treatment the loss of histamine from cells was found to be correlated with degranulation of mast cells both after o-pd staining (p<005) and after tb staining (p<005), in response to pentagastrin stimulation. Changes in the mast cell counts after o-pd and tb staining were also significantly correlated (p<O0OO1). It may therefore be concluded from the results recorded after placebo treatment that pentagastrin stimulation caused the release of histamine from mast cells, which could in turn have increased gastric acid secretion, and was associated with a fall in tissue histamine content. As all-these effects were significantly inhibited by pretreatment with FPL 52694, it is likely that the compound acted by stabilising mast cells, and by preventing pentagastrin induced histamine release it thereby reduced the stimulus to gastric acid secretion. Highly significant differences were shown in the mast cell counts after pentagastrin stimulation after pretreatment with placebo and FPL 52694 (Table 3) . It is of interest, however, that comparison of mast cell counts pre-and post-treatment with FPL 52694 showed a significant difference after tb staining (Table 3) . Although these changes were small, they were consistent throughout the subject group. A similar, very small difference was recorded in the fundus of the stomach after o-pd staining. A possible explanation of these changes is that FPL 52694 had a selective action preferentially inhibiting histamine release after non-specific degranulation of mast cells by pentagastrin. 
